Cortical-basal ganglia circuits play a vital role in the organization of thoughts and behavior. However, the specific computational processes achieved by these circuits remain unclear. Part of the problem is that the main input nucleus of the basal ganglia, the striatum, receives inputs from very wide regions of cortex and thalamus; electrophysiological studies of single striatal neurons show correspondingly diverse patterns of activity, that often defy ready classification and analysis. However, several specific subtypes of basal ganglia neurons seem to have simpler, more stereotyped patterns of firing. The best known are the midbrain cells that provide dopamine to the striatum (and elsewhere); in an enormously influential series of papers Wolfram Schultz and colleagues (e.g. Schultz, 1998) argued that these provide a unified reward prediction error signal that drives reinforcement-based learning. But another cell class that has also received much attention are the 'tonically active neurons' (TANs) encountered in monkey striatum. These are presumed to be cholinergic interneurons, based on the electrophysiological properties of such interneurons in rat in vitro studies. Normally firing at a moderate and steady pace, they show characteristic brief firing pauses in response to a range of salient events. Like dopamine cells, TANs are few in number but nonetheless appear to provide important control over striatal synaptic plasticity, widely considered to be a major substrate of reinforcement learning.
